The fission cross sections are estimated by resorting to the following expedient: 233Pa and 339Np are nuclei with even number of neutrons , so that they are assumed to behave as threshold fissioners such as 231Pa and 237Np. It is known that fission cross section values at 3 MeV for nuclei with Z>90 plotted against Z4/3/A show a linear behaviors(4). This relation is used to estimate the fission cross section values at 3MeV for 233Pa and 239Np, which, combined with the further assumption that the cross section curves have a common shape with those for their isotopes 231Pa and 237Np, permits determination of the fission cross sections for 233Pa and 239Np.
The charged particle emission cp is negligible on account of the strong coulomb potential barriers. Their penetration factor are of the order of magnitude of 10-2 at 8 MeV (5) .
On the assumption that the branching ratio ajp is independent of spin and parity,
The recommended values for the parameters of the potential in question(6) are listed in Table  1 . Table 1 Optical potential parameters
Joint Region
According to the Nuclear Data Sheets (7)(8) the uppermost discrete energy levels for 233Pa and 239Np are 0.985 and 1.28MeV respectively. In the present paper, the evaporation model is applied to levels above 1.5MeV for 233Pa and above 1.8MeV for 239Np. In the range above these limiting values Ec, the distribution of the levels is assumed to be continuous.
In the joint region, there are two processes of inelastic scattering:
one for the excitation of discrete levels and the other for that of continuous states.
The excitation function for the discrete levels are calculated by using a modified expression of 'Eq. (2) , which includes the effect of the compe-tition due to the excitation of the continuous levels.
energy in the integrand, we obtain the modified branching ratio formula
The calculated excitation functions of the three lowest levels for 233Pa and 239Np are shown in Fig. 1 . The level density at higher excitation energies is expressed by (11) The break-down point is given by
BP=2.5+150/A+P(Z)+P(N).
Below this break-down point, the constant nuclear temperature model is well applicable(12) The level density parameters a are determined with consideration given to shell correction and nuclear deformation (11): a=[0.00917+(S(N)+S(Z))+0.120]A Here, the excitation energy is shifted from the real value by an amount corresponding to the pairing energy P(Z) plus P(N):
The calculated cross sections of all kinds for '233Pa and 239Np are given in Figs . 2 and 3, 4. Discussion In the joint region, a more detailed calculation of the excitation function will be possible using the code ELIESE-3 (13) . In this code the expression (2) are taken into account. Hence the assignment of spin and parity to the other levels is necessary for a complete estimation of the inelastic scattering cross section. This will somewhat modify the calculated excitation function derived from expression ( 2) . Details of the methods of calculation and the results therefrom, as presented in summary form in this note, will appear in the Memoirs of the Faculty of Engineering, Kyushu University.
